
Crustal Deformation and Mountain Building



What is a 
mountain?



What is a mountain?

A landmass that projects 
conspicuously above its 
surroundings and is higher than a 
hill.

Types of Mountain Belts
• Volcanoes
• Collisional Mountains
• Fault-Block Mountains
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What is crustal 
deformation?



What is crustal 
deformation?

All the changes 
that occur in the 
shape or position of 
a rock body in 
response to stress.
(interaction of 
tectonic plates)

• Folds
• Faults
• Joints



It’s all about 
stress!!

Types of stress:
• Compressional
• Tensional
• Shear





Strain is a change caused by stress. Strain is the 
change in the shape of the rock. 







Types of Deformation

• Elastic – rock returns to original shape

when stress is removed

• Brittle – rock breaks

• Ductile – rock bends



Factors that Affect How Rocks Deform

Temperature

Confining pressure

Rock type

Time





Faults vs Joints

Both faults and joints are fractures.

Faults are fractures where movement 
has occurred. Joints are fractures 
without displacement.





























Normal Faulting in the Basin and Range Province









Folding





















Orogenesis

collection of processes that produce 
a mountain belt





Appalachian Mountains



Formation of the Appalachian Mountains



Mount Shasta



Andean-Type Mountain Building



Collision and Accretion of Small Crustal 
Fragments to a Continental Margin







Rocky Mountains





The Principle of Isostasy



Effects of Isostatic Adjustment and Erosion



Gravitational Collapse


